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TITLE: Photoseneitizing capacity of adsorbed carotene 
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TOPIC TAGS? photosyntheeis, photochemical reaction, redox system, 
p carotene, photonensitizing capacity, adsorbed 6 carotene 


ABSTRACT: The photosensitizing capacity of B-carotene adeorbed on 
alumina gel or polyacrylonitrile has been studied to werify an 
assumption that besides chlorophyll, carotene in vivo might act as 
a sensitizing agent of some intermediate photochemical reaction 
occurring in the process of photosynthesis. The assumption was 
made on the basis of the structural similarity of the carotene 
molecule to nensitizers in photography (cyantin dyes) and to the 
photosensitive material of the eye (visual purple). In preliminary 
experiments, it was shown that 6-carotene adsorbed on magnesia prom 
moted decoloration of thyonine in the presence of aecorbic acid 
upon illiuatasetion with blwee light. Ie queatitetive experiments, the 
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‘and by evaporation in a vacuum al a vapor pressure of 0,5 mm Hg and condensation inthe | >> . 
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TITLE! Dependence of the optical density and luminescence intensity of edeorption 


monolayers of chlorophylls > and & on their surface concentration 


souRCcE: Zhurnel Cisicheskoy khimil, ve 40» no- 7, 1966, 1664-1665 | 
TOPIC TAGS! chlorophyll» lumi nescence spoctrumy adsorption 


ABSTRACT ! Chiorophylls ¢ and & qsolated from nettle leaves were adsorbed at 20°C 
from alcohol solutions on activated magnesium oxide. The 4{sotherns obtained showed 
the adsorption of tg, be almost twice that of a. piffuse reflection spectra were ren 
corded with an gF-2M recording pectrophotometer 4° Te plots of optical density v8: 
surface concentration of the pigments wore similar, although the optical density of 
the chlorophyll @ monolayer Was 59 hat higher than that of ¥- The Luminescence 
spectra were taken with an 13P-51 spectrograph with 8 photoelectric attachment. Mea- 
surements of the luminescence intensity a5 & function of the pigment concentration 4n 
the monolayer yielded curves with & pronounced maxisrum at surface concentrations core 
responding to the transition from the plane monolayer of pignent molc~ules to 

er with edge orientation relative to the surface of the adsorbent. A snerp quenching 
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TITLE: Physicai chemistry of concentrated ozone. Formation of ozone from oxygen 
in a glow discnarge at low temperatures 


SOURCE: Znurnai fizicheskoy khimii, v. 40, no. 10, 1966, 2361-2365 


TOPIC TAGS: vzone eeresa, concentrated ozone, glow discharge, elementai oxygen, 
ozone formation Kinetics | CX Yee AY 


ABSTRACT: A study has been made of tne formation of ozone from oxygen in a giow 
discharge at U.% mm Hg and -196C, The generator was described in an eari.er btudy 
(N. 1. Kobozev et al. Zn. fiz. xhimiit, 34, 1843, 1957). The generator was operated 
on voltages ranging from 800 to i2U0 v and a frequency of 50 cycies with a discharge 
current of 0.15 amp. The flow velocity of oxygen varied from v.i to 4.6 ‘/nr. The 
experiments were directed toward determining the place of ozone formation, and tse 
ro.e of the discharge tube, connecting channel, trap, and presence of eiementai 
oxygen in the trap. It was shown that ozone is formed inthe trap, and oniy in the 
sresence in the reaction zone of a cold surface and elemental oxygen. The glow 
discharge is oniy the source of elemental oxygen. In other experiments, the 
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Fig. 1. Dependence of the absolute Fig. 2. Dependence of the degree 
yield in ozone on the U/V parameter of oxygen conversion on the U/V 
(U, discharge power; V, flow veio- parameter 


city) 
a - Inert; b - active surface of 


a - Inert; b - active surface of the connecting channel. 
the connecting channel. 


dependencies of the yield in ozone and of the degree of oxygen conversion on the 
U/V parameter (U, discharge voltage; V, flow velocity were studied with the use of 
connecting charmnels with inert or active surface (see Figs. 1 and 2). The resulte 
of the experiments have indicated the following mechanisa of ozone formation: 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001136. 


"APPROVED FOR REEEEOE esbcesn imate que 21, 2000 Ci RDESS 00513R00113¢ 


Se eee Hist 5S OG Ew TT LEE HES BMS Foe BTS ENS BSE Sosa ve 7bL ey Peas nes ee eae 
: ae : ‘ ere ri | oe ere eee . fs Pde : ‘ 


ACC NR: AP 6034150 


1) dissociation of molecular oxygen in the discharge tube 


O; 4+ ‘as : Sigel 
a O23 + r (1) 
0,° + O + O. 
2) recombinat.on of oxygen atoms in the connecting channel ' 
0+04+M—-Q+M, (2) 


(4, walls of the channel), 


The reaction i/reaction 2 ratio determines the amount of elementai oxygen reaching 
the cold walls of the trap. ‘This ratio depends on such factors as flow velocity and 
pressure of oxygen, discharge voltage, and state of tne surfaces of the discharge 
Cube and connecting channel; 3) reaction of elemental oxygen with oxygen molecules 
absorbed on the cold walia of the trap 


0+ O1-S— Os S, (3) 
(S, édld walis of the trap). 
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In the experiments, small amounts of almost 100% liquid ozone have been synthesized. 
Orig. art. has: 2 figures. 
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+ TITLE: Aic conditioning System. Class 62, No. 183604 
SOURCE: lzobreteniya, Promyshlennyye obraztay, tovarnyye znaki, no. 13, 1966, 146 


TOPIC TAGS: air conditioning equipment, aircraft cabin environment, auxiliary air- 
Craft equipment 


ABSTRACT: an Author Certificate has been issued for an air-conditioning System, such 
4s could be used on a Supersonic airliner. It consists of 4 sequentially Placed air- 


Pig. l. Air conditioning System 


1 - Turbocool ing unit; 2 - humidifier: 
3 - air-to-air cooler, 
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to-air cooler, a fuel-to-air cooler, an evaporator, a turbocooling unit, and a 


humidivier (see Fig. 1). To increase the system's cooling efficiency, between the 
turbocooling unit and the humidifier {a mounted an air-to-air cooler. Orig. art. 


has: 1 figure. {KT} 
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TITLE: A Rotating Disy and Ring fectauce (Ckol'taevom diskovom eleatrzie)} 
PERIODICAL: Doklady Akademii nauk SSSR, 1999s Yol web, Nr ot. pp pihet*G 
(USSR) 
ABSTRACT: A method of investigating intermediate- ant final products 
of electrochemical reactions 


(stable and ron-stable products) 
by meane of 4 rotatiny electrode cons 
or gold electrodes located in the same 
ie disk-shaped and the other annular, i8 described. The 

space between Jisk and ring is filled ty insulatcaon naterial 
The product formed by electrolytic processes 1 the disk 
electrode can be fixed by reduction oF oxidation on the ring 
electrode. The initial and the final product of the reaction 
must, however, not enter into reaction “mn the ring within 

that potential interval within which the reduction (oxidation) 
of the investigated intermediate product takes place. This 
combined ring - disk electrode is shown by figure }- The 
method and the checking of the theoretical formulas by 

{u. B. Ivanov and V. %. Levich (Ref 2) was carried out 


dating of two platinum 
plane, one of which 
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plotting the polarization curves of the reduction of quin@ 
(Pig 2) and of oxygen. The polarization curve of the 
cathodic reduction of oxygen on an amalgamated gold disk 
electrode and the dependence of the diffusion current of the 
oxidation of 4,9, on the ring electrode 9n the potentia. tat 


the disk electrode are shown by figure %. The polarization 
curve has two waves. In the first, H,0, 4a the atable product, 


and in the second H,0, is the intermediate product. In order 


to avoid passivation of the gold electrode, the ;otential 

had to be increased rapidly (2.5 v/min). In the case of tou 
slow a measurement of t he polerization curves, passivation 
occurs, and the process ig no longer limited by the diffusion 
factors but by kinetic factors. fnere are 4 figures and 2 
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TITLE: Slectroghenical retuction/ot oxygen” | 


SOURCE: Uspekhi hhimii, v. 34, no. 10, 1965, 1697-1720 


TOPIC TAGS: oxygen reduction reaction, chemical reduction, electrode, electrochem- 
istry 


ABSTRACT: This review examines the results obtained for metal electrodes in the 
experimental reduction of oxygen. The oxygen electroreduction process is among 

the more complicated electrochemical reactions, the mechanism of which may be 
established only as a result of an entire series of varied experiments. This 

review testifies to the successes in the etudy of this Feaction, mostly due to 

the development and application of new experimental research methods. A large 

share of the werk, the results of which ere presented in this paper, was performed 

at the Departmenc of Elactrochemistry, Moscow State University im. M. V. Lomonosov 2. 
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ACCESSION WR: AP6005751 ] 


Institute of Electrochemistry, Academy of Sciences SSSR (Institut elektrokhimii 
Akademii nauk SSSR) under the supervision of A, N. Frumkin, who has advanced 
several concepts which are now fundamental in research on the electroreduction of 
oxygen. In epite of the existing achievements, the problem of cathode reduction 
of oxygen is not exhausted, there are still many unresolved questions, Still un- 
clear, for example, are such questions as the aechaniem of the heterogeneous 
process of the catalytic decomposition of hydrogen peroxide; there is not enough 
information ow the nature of the energy distribution on the surface of solid 
electrodes, om the nature and forme of adsorbed oxygen with various potentials of 
the electrode, etc. Mowever, taking into consideration the rapid development of 
the theory of electrochemical kinetics and the progress in the field of experiment- 
al technology, there ie firm confidence that many questions unclear et the present 
time will be resolved soon, Orig. art. has: 15 figures and 26 formulas. 
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TITLE: A study of the viseusGeican mentees of oxygen on a rhodium ere 
alkaline solutions 


SOURCE: Elektrokhimiya, v. 2, no. 3, 1966, 363-367 


TOPIC TAGS: electrochemical analysis, chemical reduction, hydrogen 
peroxide, alkaline cell, poteuteation, rhodium, electrode , ionization, oxygen, 

cathode polarization 

ABSTRACT: Ionization of oxygen was studied on retuting disc electrodes of rhodium 

- (99.7% Rh). The discs had a 1.98 mm radius and were mounted in sets of four on a 
platinized wheel having an outer radius of ?.88 mm and an inner radius of 1.76 mm. 
Polarization curves were obtained in 0.1 N FOH solutions with the wheel rotating at 
500, 1680 and 4020 rpm. On the cathode side, the current rose gradually with potential 
Q@ until the oxygen was liberated at which point the slope decreased. With increases 

in rotation speed, the heights and slopes of the curves increased. The current on the 
wheel and the %H202 yield are given as a fimction of disc potential for 590 and 1680 eae 
rpm. For increases in cathodic polarization of the discs, the current on the wheei 
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4 € 0.8 continuous bridging does not occur. The metr +5 
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@ Methods of Estimating Moisture in Biectrical Inci.a- 
tan &:gwith frequency at 50, 80 and i+0 °C js giver 
Table 3. Table & and Fig 5 show tne benavicour «of a 
Sample, as far as loss is concerned, juring the mur 
a wet-and-dry cycle. The measuremer.t of capacitanca 
different temperatures affords a geecd Lractical meta 
estimating, for example, 
insulation. 
u3able if the 
less than 20€ between 20 °C and 4O ‘C. Measurements :! 
tan 6 are, however, much more Seno.tive. The presen « 
of small inclusions in the dielectric increases the 
polarization and produces a dispersive system suitab.e 
exploration by a variable frequency. A method has bee:. 
jevelcped at TsNIEL for moisture-z.ntent cesting in wi 
capacitance is measured at two frequencies, 2 c/s ang 
50 c/s. A good working rule :s tnat a transformer 1; 
serviceable if the capacitanze at. -/; 


te 


A rough estimate 1s tnat a transformer 


at 20 °C, When the dielectric 15 s- 
bridging occurs, a very suitatle method 
measurement of effective econductarn-@ and 


is the 1... 
"apacitan s, ) 
v 


the 3erviceauility of transi: re. 


Capacitance, suitably Measured, changes i. 


LS not mere '> gs. 
20% greater than the capacitance at SU «c/s, both meas. 


wet that cont snue i- 
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arias 
A circuit suitable for portable ejuipment is the jnase 
Sensitive valve voltmeter whose basic cireuit ais Fiy 

The improved phase-shift control of Pig o has been 
incorporated in the practicai arrangement of Fig 4. fix 
vector diagrams for Fig 6 are in Fig 7. Using a 

120 microampere meter as indicator, the useful Pahge 
Measurement is 1-50 MM and 5Su0-4000 pF. Table > sn ws: 
measured results for transformer cit having differe:.r 
Proportions of well-dispersed water. The value of 
rises very rapidly above a moisture content of 0.0>. 
There are 10 figures, 5 tables and 5 Scviet referer, 
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ER, 
are Crete Non-Linear Ferro-Electric Systems with Various Curie Temperatures 


PimIODICAL: Ukrayins'kyy Fizychnyy Zhurnal, 1460, Vol. 5, Nu. 1, pp” - 


TEXT: In the binary systems, the Curie point {s not expressed very Sharp.y 
(there is only a Curie zone). This shows that an admixture of a ferro-electric 
component (1.e., BaSn0O ) decreases the ferro-electric properties (Refs. 6,4.) 
Therefore, ternary systems were «aken for investigation in this work (ita (TL, 

Sn, Zr) 03). On the basis of the ternary systems there are more possivi.ities to 
produce e sharply nonhomogeneous inner field by means of Belecting components 

which conpensate the voluminal electro-striction in the case of a more favoraLie 
-acking of the system. This article investigates the properties of ternary sys- 

tems pased on Ba (Tig.75, 3Mo.} Zrp js) 03, which under various pond Pilona and 
pre-edures of burning can yield a maximum of the dependence E> Ff ihr trem -4G 


tc + 3°C. Even two temperature maxima of € are possible. In tnis case (for 
a variety of semples) the first maximum will be at a temperature of - 4) 6 - 20% 


tne second at 4 400 + +410°C. Apart from this, a certain increase ir & was noted 
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at + BPC. In a lower temperature maxinum € reaches a value of the order of 4 
At 500°C, € reaches a value of the order of 1,750. At a higher temperature the | 
dielectric constant starts dropping. The dependence of die. :ctric cunstu.: } 


temperature was determined on a thermo-dielectric recorder vy measuring ‘re 

rent which passes through the sample at a frequency f = 1,U00 c/s. The ferr 
-ceramic samples were placed in a TI -O2 ("TH-O2") type kiln and fastened tu a: ue 
less steel electrode holders. The measurements of € and tg & [ABSTRACTOR'S 1: 

ted 1s the tangent of the angle of dielectric losses] witnin the field .! 
peratures were effected by a resonant method on the bridge RFT 1002. The tie. 
tric hysteresis was observed in samples between the upper and the ower ‘uri 

point within the whole temperature range. According to the oscillograms of ts 
dielectric hysteresis a number of characteristic values were determined EF aee 
tive capacitance, differential capacitance, differential nonlinearity, nomline amy 
of saturation and the effective nonlinearity. The investigation of tne reversi 
dependence of the dielectric constant of the ternary system was carried out wit 
in a wide range of sound frequencies up to 2° 10 c/s. The highest change in 
the reversible dielectric constant (Ref. 2) at a temperature of 15 + 20°" was 
observed at the tension of the alternating field amounting to 2,500 v-cm Th. tne 
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Non-Linear Ferro-Eleetric Systems with Various Curte Temperatures 


“tsis of tne investigation conducted, it can be Stated that the properties of tie 
venary farru-electria system studied by the authors make it possibie to use this 
system for practical purpoges, as, for instance, for the Stabilization of tension, 

aS tlelectric ampliftoers, modulators, etc. The system can be used within a wide 
teniperature range which {ts of great importance. Work on the Investigation of tne i 
Lernary and more complicated ferro-eiectric systems with a high nonlinearity ts 

now ceing, cuntinued at the Kafedra dielektrykiv 1 napivprovidnykiv Kyytvs'konc 
politeknnicnnono instytutu (Department of Dielectrics and Semiconductors of the 


Kiyev Poiytecnnical institute). There are 3 figures, 1 table and © references 
4 Soviet and 1 English. 
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ACCESSION NR: aAPLO2029L $/0139/64/000/001,/002 3/0025 


AUTHORS: Nekrasov, M. M,; Kletchenkov, I. I.; linkevich, R. A. 


TITLE: Low voltage nonlinear resistance in doped silicon carbide 
SOURCE: IVUZ. Fisika, no. 1, 196k, 23-25 


TOPIC TAGS: resistance, low voltage resistance, low voltage nonlinear resistance, 
silicon carbide, doped silicon carbide, volt ampere characteristic, chromium 
boride, silicon, silica, beryllium oxide 


ABSTRACT: Nonlinear resistance has been measured for the system SiC -CrB,-Si(Si05, 
BeO), that is, SiC with additions of CrBj-Si, CrB2-Si02, and CrBz2-Be0. amples 
with contents of 1, 2, 5, 10, and 15% orb, were obtained, and it was found that 
with increase of CrB, content above 2% nonlinearity of the volt-empere character- 
4stics declined, This is probably due to formation of conductive bridges of CrB2. 
The introduction of Si, S102, or BeO along with CrB2 increased the electrical 
resistance and made it possible to obtain nonlinear resistance with a coefficient 
of nonlinearity as high as (in samples that are highly moisture resistent and 
heat resistant and that are very stable under operating conditions). The general 
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ACCESSION NR: aPlO2029h 

range of the nonlinear factor with these additions was 2 to 3.5. Best results 
were obtained by adding about 10% of this bonding material to SiC. Orig. art. 
has: 3 figures. 


ASSOCIATION: Kiyevskiy ordena Lenina politekhnicheskiy institut (Kiev Polytech- 
nical Institute) 
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ACCESSION NR: AP4029149 8/0105/64/000/004/0080/0084 
AUTHOR: Nekrasov, M, M. (Candidate of technical sciences, Kiev) 

TITI.E: Controlling the temperature coefficient of resistance of semiconductors 
SOURCE: Flektrichestvo, no. 4, 1964, 80-84 


TOPIC TAGS: semiconductor, semiconductor temperature coefficient, resistance 
temperature coefficient, semiconductor resistance temperature coefficient 


ABSTRACT: The well-known physical relations between thermal and electric 
conductions of a solid body (semiconductor) are considered. Since electric 
conduction depends on macroscopic defects, a semiconductor material may be 
specially processed to obtain the desired temperature coefficient of resistance. 
Thus, 1.5% zirconium boride introduced into Si powder and sintered with it at 
1,400C results in a positive-temperature-coefficient (up to 180C) material which 
can be used as a semiconductor barretter (rated at 0.55 amp, 3-4). A TiO, 
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barrier layer on Si resulte in a material whose temperature coefficient changes 

signs at certain temperatures and at a certain applied voltage. Materials based 

on SiC impregnated with cesium carbonate, on SiC with CdO+CuO, and on Ge are 
also discussed. Such materials hold the promise of new semiconductor devices, 
such as barretters, overload protectors, precision linear resistors, etc. 

Orig. art. has: 8 figuree and 10 formulas. 


ASSOCIATION: none 
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AUTHOR: Nekrasov, M. M.; Franchuk, A. N. 
TITLE: Assessing the reliability of ceramic tube capacitors 
SOURCE: IVUZ. Radiotekhnika, v. 7, no. 3, 1964, 371-375 


TOPIC TAGS: capacitor, ceramic capacitor, ceramic tube capacitor, capacitor 
reliability, ceramic capacitor reliability, KTK ceramic capacitor 


ABSTRACT: The disadvantages of the conventional method of assessing ceramic- 
capacitor reliability (subjecting them to 500 v, at * 80256, for 2,000 hrs) are 
listed. A new method of capacitor testing based on detecting inhomogeneities in 
its dielectric ia suggested. The degree of inhomogeneity of the capacitor internal 
field can be determined by measuring its absorption factor or tg é . Absorption- 
factor and loss-angle va. temperature curves obtained from experiments with 
KTK-type capacitors are reported (up to 120C, at {requencies up to 520 kc). A 
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test lot of capacitors wae divided roughly into two groups: (1) those witha “high 
tg" and (2) those witha "low tgd ."" Subsequent conventional tests revealed 
that all capacitors of the firet group withstoad 2,000 hrs at 500 v, while many 
capacitors of the second group broke down after 1,000 hrs. Orig. art. has: 

3 f:gares and 3 formmlas. 
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AUTHOR: Nekrasov, M. M.; Poplavko, Yu. M. 
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TITLE: Potentialities of using electrostriction in waveguide devices 
SOURCE: Radiotekhnika i elektronika, v. 9, no. 2, 1964, 347 -349 


TOPIC TAGS: electrostriction, ferroelectric, ferroelectric ceramic, barium 
titanate, waveguide, slot attenuator, electrostriction controlled slot attenuator | 


ABSTRACT: An elongation of over 0.05% was obtained in specimens of a solid 
solution of barium zirconate or barium stannate in barium titanate under the 
influence of an electric field of 10 kv/cm. A laboratory hookup representing a 
superhigh-frequency electrostriction slot attenuator (see Enclosure 1) was tested 
at 9.4 Gcps. Control of the throughesignal power (sea curves) can erin aaee: 
by: varying not only the attenuation’ of the electrostrictive element but 

the reflections from this element. Also, an AM of an shf signal by a 
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sinusoidal voltage at 50 cpe-5 kc was experimented with; the resulting modula- 
tion frequency was equal to double control frequency, and the modulation 
percentage was 50-60%. Orig. art. has: 1 figure. 
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Taio rrvestigation of the dispersion of the dieicctric constant of baciun t.tan 
nite furrvolcet rics tn the microwava region Raport, Symposium on Ferromigngtisi vie 
Furroe.octricity cgid in Leningrad 30 May-5 June 19637 
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etxeicity, die@iectric disjersioa, microwave u:cructi ric ussperr 
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MSGR SS eet . e@pectric constant of barium titanate ceramics anc re.atad ferro- 
GLeetrad haves 28 tS measured at frequcscres from 5U to i-b & eb cy 1es/ec. The 
ees Cibvy ota uremonts wore pewtor ned vy the following four net od 1 measures 
mont of the vijeas .anedance of an “safinite waveguice filied wits ° .e ferroelectric 
materia:, aes Mant of tho input Sapedance wf a short waveguide 3 S07 fiiied 
wath the ee investigated, ™ moasurement of the wavelength in « + er soa. gotsic 
plate, and tac relation between the standing vavo ratio and the ts -%.e86 of tua 


plate; measures ment of the insertion loss of a thin plate in a waveguide a6 4 func~ 
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tten of the tauic ness of the plate. Experimental details are diss wSSed el sewiere 
(You. Poplaviw, lav.vytShouch. sav. Aad iovmdniva ,0 03,1903; LAV RAV ee LO ee AO 
(42,1952, Ticeksp. toor. fiz. 493,560 ,1902,; Radi otokhnika,15,22,1905). No di- 
eicctris: dispersion was observed above the Curie point in bartum titanate or {no oie 
tate Solid solut.ons of barium zirconate and/or barium stannate 1. baritimn titanate, 


Dulow tae Cur:¢ po.it the dielectric constant decreased with increasing srequency 


2a ate) 


Y 
over tia complete .inge investigated. [4 passing from 103 to 1G1U cycies/sec tue Gin 
r.c conntant decreased by a factor of 2.2 to 3.4 and the tangent o7 the piase 
Coetween faic.d and polarization) tncreased by a factor of 15 to 4%. The C.s- 


ole 


a~t 
fon 


SLOn was siru:.y Cependent on the manner tn which the material was prepared. 


Koover, at Waa tot passivie to obtain a barium titanate ceramic with a di@iaectric 
Sonoteat at act’ sycles/see less than 4.0, This result is in contradiction with 
fiwuinge of J.G.Powles and W.Jackeon (Proc. Insta.Electr.Engrs. ,96,383,1 149) and 4. 


cain hs RIO Cievs ..od. Phys. ,22,221,195¢) but in agreoment with those of G,A.uLpayeva 


we G.T.Saanavi (Zh.eks ped toor. £52. 30,025,195), A.F. Yatserico (Uch. zap. Ros tovaed. 
fa aneta,49,87,1959) and u.J.Schnitt (Z.angew. Wye. ,9,107,1557).  Apds.cation wie a 
Le puhacizing fieic of the order of 10 «W/em resulted in a decrease of suth the di- 
cleetric constant and tho phase angle. Variatior of dielectric constant with the 
po.arizing fialia was observed at temperatures from iC to BEPC abv Bee Cae ee puaat 
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621. 315.422 
AUTHOR: Nekrasov, M. M. (Candidate of technical sciences); Yasytekiy, B. Ye. = 7 
TITLE: New ferroelectric elements | 
SOURCE: Avtomatika { priborostroyentye, no. 3, 1965, 57-58 A M 


TOPIC TAGS: ferroelectric crystal, ferroelectric matertal, single eyeeal: barium titanate © 


ABSTRACT: Ferroelectric elements used for brightness and illumination time control must be 
able to change their capacitance by at least a factor of 20 at comparatively low control voltagee 
they must work at temperatures within the -60 to +80C interval, have a working frequency 
ranga from 1 to 20 kc, have a resistance of at least 109 Ohm, be mechanically stable, and 
be humidity resistant. The commonly used (NH,CH ree a Nae monocrystale have good 
electrical properties, but have a low Curle temperafure (~ » are quite brittle, and must 
be kept hermetically sealed. To overcome these shortcomings the present authors prepared 
bartum titanate polydomain crystals made of chemically pure BeCO, and condenser sant 
Their operating temperature is from -196 to +120C, effective noalidearity 35 - 40, re ive 
nonlinearity 40 - 50, resistance ts 1011 to 1012 Ohm; they are mechanically etable aad humid: 
resistant. Capacitances of up to 1000 nF can be obtaized with 5 - 7 mm? samples. Orig. art. 
has: 3 formulas and 2 figures. 
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mately the same for the 28 «4s films as for the bulk material but decreased rapidly with 
further decrease in thickness. The nonalineerity factor of the 28 » films was 
approximately 4, the low-field and maxisum specific capacities being 3.8 x 104 and 

1.4 x 10 yyt/om y and the control fector (ratio of maximus to 8 

9 V alternating field wee 6. The mex imum relative rate of chsnge of capecity C with 
pies voltege B was ec/caB @ 0.09 ¥™. Orig. ert. has: 4 figures. 
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“TTue: Noniinear negative resistances on tio vasis of dieiectric films 


SUURCE: AN UxrSSR, Poluprovodnikovaya tekhrika i mikrooloktronika (Semiconductor 
uiyiveering and microelectronics). Kiev, hauxova dumka, 1966, 99-16 


TPC TAGS: volt ampere characteristic, electric rusistance, dielectric material, pn 
guncticn, thyratron, niobium, niobium compound, titanium, titanium oxide 


AdovRAcT: This paper presents a preliminary study of metal-diclectric-metaa 
structures Nacing negative resistance at a certain voitage. Specimen. of meaba.-metal 
oxide-mevai structures based on oxide films of Nb and Ti were obtained. The Nb 
samples are obtained by thermal and anode oxidation of poiisned plates of pure Nb. 
dita anode oxidation, the oxide layers are sufficiently compact and homugenenus and 
nave film tiicenesses of 600 A_ to 1p. The second electrodes are obtained by vacuum 
va,orization of Al, in, Ag, Bi, and Co. Wnen de vo.tage 15 applied, tne Nb-Nb 205-Me 
structure benaves as a dielectric up to a certain critical voltage (s°0 Pige a)t 
30--50 V, deponding upon thicknoss, ‘hen tne critic al voitage is reacned, incomp».ete 
breakdown occurs 1n the dielectric film, during which the voltage on the film drops 
to 2--3 V. Hysteresis is observed oniy in rare cases. Temperature studies of tie 
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obtained structures show that the region of negative resistance is preserved to 
o140C, unlike silicon pnpn devices (see Fig. 2). 
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ORG: Kiev Polytechnic Institute (Kievakly politekhnicheskily 
snot tut) , = 

TITLE: Investigation of the piezoelectric constants of poly- 
crystalline ferroelectrics of the bariun- fanate fype 
SOURCE: IVUZ. Pizika, no. 1, 1966, nde hus 


TOPIC TAGS: barium titanate, ferroelectric material, piezoelectric 
modulus, ternary alloy, temperature dependerice 


ABSTRACT: The measurements were made on polycrystalline samples of 
rectangular form, polarized in the direction of the z axis. Tne 

sample technology preparation was described elsewhere (FIT v. 2, No. 

8, 1681, 1960). ‘The alternating field was applied in the same. direc- 
tion. The resonance and antiresonance frequencies of the longitudinal 
oscillations excited in the samples were measured with the aid of a 
heterodyne wave meter. The measurements were made by both static and 2 
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dynamic methods, with the piezoelectric moduli. perpendicular to the 
polarization axir (a,,) determined from measurements of 100 samples 


of 30 compositions. The greatest piezoelectric modulus was found to 
be possessed by the systems Ba(T1, Zr, Sn)o, and Ba(T1, Si, Sn)0,. 


l 
All ternary systems with zirconium and silicon were found to possess | 
similar piezoelectric properties, zirconium producing a somewhat lar-! 
ger piezoelectric effect than silicon. The strongest piezoelectric 
properties were found to be when the percentages of Ti, Zr, and Sn 
were 0.85, 0.11, and 0.04 respectively for the zirconium and 0.9, 
0.06, and 0.04 for the silicon. The plezomodull ds) for the ternary | 


systems were larger than for barium titanate. No noticeable aiffer- 
ence was observed between the results of static and dynamic measure- 
ments. The static measurements were made on 15 systems of polycrys- 
talline ferroelectrics with 55 different compcsitions. In addition, 
the temperature dependence of the piezoelectric modulus ds4 on the 


ceramic sintering temperature was investigated, and was found to in- 
crease with increasing sintering temperature, up to about 1450C, 
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after which no further increase occurred. The temperature of the 
annealing of the ceramic also exerts a strong influence, since it 
affects the character of the crystalline phase. Orig. art. has: 

4 figures, 2 tables, and 1 formula. 
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AUTHOR : pogdanovich, A. 8.3 Ka lLabukhov, KR. P.; Nekrasov, M. ™-; sikorskiy, *"- A., 
Chepurenko, v. G- 


orG: Kiev Polytechnic Instit Le (Kiyevekly politekhnicheskly institut) 


TITLE: : Electrostriction of dielectrics ee 


7 


SOURCE: IVUZ. Fizika, no. 2; 1966, 92-97 


TOPIC TAGS: dielectric capacitor, dielectric material, dielectric property, electro 
striction, electric polarization, electric field 


ABSTRACT: The purpose of the investigation was to ascertain whether deformat ion in 
an electric field and polarization are properties possessed by all dielectrics, and 
which of these properties plays the dominat role in electrostriction. Tne tests 
were made on commeyc ial ceramic dielectricdvand on certain technical dielectrics such 
as rubber, quartz,” Plexiglas; Rochelle salt, and ADP. Altogether 166 samples were 
tested, 88 of which were piezoelectric. The measurement consisted essentially of de- 
termining the poof! Le of the sample before and after application of the electric 
field, and hence the change in sample dimensions, with the eid of a profile gauge 
(1ZP-17) accurate to 1.0 x 107* mm at & vertical magnification of 5200. The tests 
have shown that all the measured dielectrics can be divided {nto four groups, in 
which the thickness of the sample (1) decreases OF (41) increases with applied volt- 
age, (444) reversal of the voltage affects the change, and (iv) at low voltages the 
thickness first decreases and then with further increase in the field 4t begins to 
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increase. Tables of the relative changes in dimensions are presented. The results 
confirm the correctness of the assumption that electrostriction and polarization are 
possessed by all dielectrics. In the case of polycrystalline ceramics, the polariza- 
tion plays the major role, and the magnitude and direction of the electrostriction 
are strongly dependent on the field. Tests were also made of the variation of the 
rating of a capacitor under the influence of electrostriction, by applying to the 
capacitor a dc field superimposed on & high-frequency (107 eps) field. These tests 
have shown that with increasing applied additional dc field, the capacitance increased 
first and then reaches saturation or even decreases. Repetition of the tests under 
aifferent conditions has shown that, other conditions being equal, the capac itance 
and the sign of the change depend on the composition of the ceramic and the technolo- 


' gy of its preparation. It 4s also shown that the change in the capacitance is due 


essentially to polarization and that the effect of electrostriction is negligible. 
Orig. art. has: 5 figures, 2 formulas, and 2 tables. 
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‘AUTHOR: Nekrasov, M. M. (Candidate of technical eciences); Kutovoy, I. V.; 
Osadchuk, V. | 7 


| 
} ORG: one | 


i} 
TITLE: The use of avalanche transistors as inductance analogs in circuits 


| TOPIC TAGS: germanium transistor, transistorized amplifier 


| ABSTRACT: A transistor operating in the region of avalanche multiplication has been 
designed at the nae Polytechnical Institute for use ee an inductive analog. The 
alloyed-junction transistor, based on n-type germanium with a. specific resistance of 


SOURCE: Mekhanizatstya i avtomatizatslya upravientya, no. 3, 1966, 47-48 | 
0.18 ohmecm, has been employed in a resonance esplifier circuit (see Fig. 1). The | 


Pig. 1. Resonance amplifier circuit 
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ACC NR: 4p7004270 | 
amplifying stage consists of a PP, transistor and R,—R resistors. The series , 
resonance stage, which consists of capacitance C, and a PP_ transistor, and which | 
acts as an analog $f the inductive element, is connected 1 parallel to resistor 
R,- Resistors Ry and R, and potentiometer R. determine the operating conditions { 
of the transistor. It was found that with an increase in the emitter current the | 
| tnductance of the transistor drops while its Q increases; thus by varying the d-c 
supply of the trangistor the resonance frequency of the circuit can be shifted and | 
its Q controlled. For Q of the order 64 at a resonance frequency of 640 kc, resist- 
ance in the emitter circuit of the PP, transistor was equal to 1.5 kohp, enitter 
current to 1.7 mamp, collector current to 2.1 mamp, and collector voltage to -12v. 0 | 
In subsequent teste, resistance in the emitter circuit was equal to 22 koha, emitter — 
current to 0.24 samp, collector current to 0.42 mamp, and collector voltage to -15 v. 
As a result of thege measurements the resonance frequency vas fined at 290 kc for 
Qq 30. For Q above 100, the circuit at first because self-osciliatory and then acted 
as « rectangular pulee generator. The use of inductive avalanche transistors will 
make possible the design of miniaturized resonance amplifier circuits as well as 
sinusoidal signal and pulee generetore. Orig. ert. has: 2 formulas end 3 figures. 
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Fig. 1. Frequency dependence of imnwuctance, 
Q-factor and the resistive componen: of tie 
avalanche transistor 
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